The carboxy-terminal catalytic domain of the GTPase-activating protein inhibits nuclear signal transduction and morphological transformation mediated by the CSF-1 receptor.
To determine whether ras p21 products are necessary for signal transduction mediated by the colony stimulating factor-1 receptor (CSF-1R, the c-fms proto-oncogene product), we determined whether CSF-1R and ras activate a common nuclear target and whether the interruption of ras action affects CSF-1R signal transduction. Expression of the NVL3 retrotransposon was activated to the same extent in NIH-3T3 cells by both ras and v-fms oncogenes, and the ras-responsive element located in the long terminal repeat of NVL3 was demonstrated to be a common target for oncogene action. Human recombinant CSF-1 stimulated expression of the NVL3 element 30-fold in NIH-3T3 cells that contained human CSF-1R. Expression of the carboxy-terminal 374 amino acid residues of the human ras GTPase-activating protein (GAP) in cells containing CSF-1R was able to inhibit CSF-1 induction of NVL3 expression by 90%. Expression of the catalytic domain of GAP was also able to suppress transformation by either v-fms or ligand-activated CSF-1R. Expression of the c-jun proto-oncogene was activated by CSF-1R but was insensitive to the action of the catalytic domain of GAP. These results provide genetic evidence that in NIH-3T3 cells, ras p21 is involved in signal transduction mediated by CSF-1R.